Cellular inhibitor of apoptosis 1 and 2 are ubiquitin ligases for the apoptosis inducer Smac/DIABLO.
Inhibitors of apoptosis (IAPs) are crucial regulators of programmed cell death. The mechanism by which IAPs prevent apoptosis has previously been attributed to the direct inhibition of caspases. The function of mammalian IAPs is counteracted by cell death inducer second mitochondria-derived activator of caspases (Smac)/DIABLO during apoptosis. Here we show that cIAP1 and cIAP2 are E3 ubiquitin-protein isopeptide ligases (ubiquitin ligases) for Smac. cIAPs stimulate Smac ubiquitination both in vivo and in vitro, leading to Smac degradation. cIAP1 and cIAP2 associate with overlapping but distinct subsets of E2 (ubiquitin carrier protein) ubiquitin-conjugating enzymes. The substrate-dependent E3 activity of cIAPs is mediated by their RING domains and is dependent on the specific interactions between cIAPs and Smac. Similarly, Drosophila IAP1 also possesses ubiquitin ligase activity that mediates the degradation of the Drosophila apoptosis inducers Grim and HID. These results suggest a novel and conserved mechanism by which IAPs block apoptosis through the degradation of death inducers.